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The ability to forecast final fl ow dinensions, length in
particular, is of prime inportance in assessing the hazard from
effusive eruptions. A first-order model for the enplacenent of aa
lavas (Kilburn and Lopes, 1991; Kilburn, 1993) shows that the final
length of a single fiow (L) is related to nmean discharge rate [Q

by:
L = (2/3)" [(h/k) sin a)' q'” (1)

where h is the nmean frontal thickness in metres, a is the angle of
ground slope in degrees, Kk is the lava‘’s thermal diffusivity (4 X
10" ms-]), L is length in metres and Qis discharge rate in nis*]".

In the case of single aa flows from Munt Etna, (h sin a) lies
between 0.1 and 1 (Walker, 1967). Thus mnimum and maxi rum val ues
of length can be obtained from equation (l). For the purpose of
forecasting maximum flow lengths (assuming (h sin a),, 1).
equation 1 becones:

L, = 1300 Q '? (2)
This shows good agreenent with data from Mount Etna (Kilburn, 1993)
and J?uu 0°0. This relation has also been used to forecast the
| engths of small flows approaching the town of zafferana, on Etna,
In 1992.

Such promising results show that this nodel has great potential for
hazard reduction from effusive eruptions. However, sone limitations
must be stressed: firstly, the model is not applicable to pahoehoe
lavas (Kilburn and Lopes, 1991; Kilburn, 1993) . Secondly, sone
nmollifications to the model may be needed before it can be applied
to blocky lavas such as those of cCcolima and Arena], because of:
(i) different bulk rheology conpared to typical aa flows; (ii)
i ncreased devel opnent of rubble talus ahead of the flow front which
may increase frontal resistance; (iii) possible differences on how
Q varies with tine.

Al t hough the nodel appears to be consistent with provisional blocky
1 ava data, nore detailed neasurenents are needed for a
conprehensive test of the nodel’s general applicability to these
lavas. |In particular, act ual field neasurenments of frontal
t hi ckness and corresponding angles of slope of blocky lavas are
needed. In the case of colima, these neasurenents would be a
val uable first step towards the application of the nodel for hazard
assessnent from future eruptions. Mreover, the occurrence of
another effusive eruption on colima would be an excellent




opportuni ty to make fi eld measurenents of the lengths and di scharge
rates of flows, which could be used to test the validity of the
nodel for colima and for blocky lavas in general .
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